Improving efficiencies of locus-specific DNA methylation assessment for bovine in vitro produced embryos.
Characterization of DNA methylation is one assessment of chromatin remodeling in early embryos. Unfortunately, evaluation at specific loci is hindered by their small cell numbers. Our objective was to determine if bisulfite sequencing could be optimized for preimplantation embryos, comparing conversion times, primer design, and DNA amplification methods. Methylation at three loci, SATI, OCT4, and IGF2, was investigated in bovine in vitro produced (IVP) embryos, somatic cells, and no template controls. Bisulfite treatment for 15-16 h gave higher quality DNA than treatment for 18 h. Three step primer design improved bisulfite primer specificity, yielding more PCR product than primers previously reported. Following optimization, methylation data were obtained from as few as 4 cell equivalents. Finally, DNA amplification efficiencies were evaluated using miniprep, TempliPhi, or 96-well glycerol stocks with automated TempliPhi. While TempliPhi was better than standard minipreps, the 96-well format proved most efficient. Preliminary methylation profiles of bovine IVP 2-cell, 8-cell, blastocyst stage embryos and somatic cells were 25, 10, 22, and 74% for SATI and 88, 88, 79, and 88% for OCT4, respectively, suggesting that SATI is demethylated during early embryonic reprogramming, while OCT4 remains hypermethylated. IGF2 methylation was 84, 28, and 84% for bovine IVP 8-cell, blastocyst stage embryos and somatic cells; blastocyst stage embryos exhibited more variability, ranging from 0 to 80%. This new assay will enhance assessment of chromatin remodeling in embryos, and be especially useful for evaluating those produced by assisted reproductive technologies.